Background: Current classification of pulmonary hypertension (PH) is based on a relatively simple combination of patient characteristics and hemodynamics. This limits customization of treatment, and lacks the clarity of a more granular identification based on individual patient phenotypes. Rapid advances in mechanistic understanding of the disease, improved imaging methods, and innovative biomarkers now provide an opportunity to define PH phenotypes on the basis of biomarkers, advanced imaging, and pathobiology. This document organizes our current understanding of PH phenotypes and identifies gaps in our knowledge.
Overview
Current pulmonary hypertension (PH) classification is based on clinical presentation and hemodynamic subsets and does not support customization of treatment for the individual patient phenotype. For clinical applications, phenotypes can play a complementary role to existing PH classification schemes. For research (both clinical and basic) and therapeutic development purposes, however, phenotyping can provide new insights and allow us to see the disease through a new set of lenses, so that we can approach it in ways that are not limited by our existing methods. This document lays the framework for addressing an urgent need to develop accurate phenotypes of PH.
d Rapid advances in mechanistic understanding of the disease, improved imaging methods, and innovative biomarkers now provide an opportunity to define PH phenotypes on the basis of pathobiology. d Among the phenotypes that we propose are mixed pre-and postcapillary PH, severe PH in respiratory disease, maladaptive right ventricular (RV) hypertrophy, connective tissue disease-associated PH, portopulmonary hypertension, HIVassociated pulmonary arterial hypertension (PAH), PH in elderly individuals, PAH in children, metabolic syndrome, and longterm survivors. This is certainly not intended to be an exhaustively complete list of phenotypes, but rather to provide examples. d With new knowledge, there will undoubtedly be new phenotypes discovered and described. d The largest gaps in knowledge stem from the fact that, up to this point, our understanding of phenotypes in PH has not come from any particularly organized effort to identify and/or validate such phenotypes, but rather from reinterpretations of studies and reports that were designed and performed for other purposes. d Accurate phenotyping will advance understanding of mechanisms, which can be used to guide targeted management strategies. d A prospective standardization of approach is essential to establishing valid phenotypes. This important next step in PH patient care can optimally be addressed through a consortium of study sites with well-defined goals, tasks, and structure. Planning and support for such a consortium could include the National Institutes of Health and the U.S. Food and Drug Administration, with industry and foundation partnerships.
Introduction and Rationale
The initial classification of PH in 1973 was based on clinical features (such as the presence of chronic lung disease, thromboembolism, left heart disease, etc.) and hemodynamic characteristics (i.e., mean pulmonary artery pressure [mPAP] and pulmonary vascular resistance [PVR] (3) (4) (5) (6) offer an opportunity to define PH phenotypes more precisely on the basis of pathobiology, which is crucial in such a heterogeneous syndrome. This Statement gives examples of PH phenotypes, identifies gaps in our knowledge regarding phenotypes, and describes the need for research to delineate phenotypes and to detect the association of phenotypes with prognosis and/or response to management. The current clinical classification of PH includes only five major categories (PAH, PH due to left heart disease, PH due to lung disease, PH due to chronic thromboemboli, and a miscellaneous category). It is clear that, despite the usefulness of this system, far more than five phenotypes exist among patients with PH. Understanding and describing genetic, pathobiologic, hemodynamic, and clinical heterogeneity within each category of PH are critical if we are to individualize care and further advance treatment.
Methods

Committee Composition and Meetings
The project chair (R.A.D.) in consultation with executive committee members (J.N., S.C.E., S.R.) assembled a group of international experts in PH. The experts were identified by the chair and the executive committee on the basis of their publication record and expertise in clinical care (pulmonary, cardiology, pediatrics, and pathology), clinical research, and/or basic science in the areas of PH and phenotyping. Two face-to-face meetings and eight teleconferences were held. The committee members disclosed potential conflicts of interest, which were vetted in accordance with the policies and procedures of the American Thoracic Society. Furthermore, members were reminded to consider their own and other members' potential conflicts of interest during the meetings.
Document Preparation and Structure
The outline of the Statement proposed by the chair was modified and agreed on with input from all committee members. Each member of the committee was assigned a topic and preliminary drafts were developed. Although we did not perform systematic reviews of the literature for each of the sections, each committee member was asked to individually (no librarian support was provided) assess the literature relevant to his/her section by independently completing literature searches, using PubMed and OVID to search Medline. Search terms were determined by each committee member for his/her section. The literature search covered relevant studies including randomized controlled trials, cohort studies, case-control studies, registries, and crosssectional studies published in the English language between 2002 and 2012. Earlier studies were also included if they were believed to be relevant ( Table 1 ). The drafts of the individual sections were collated by the Chair, the full draft document was circulated to the committee for review and comments, and this was followed by multiple cycles of revisions, review, and comments until a version was approved by the full committee.
Definitions and Approaches to Phenotyping
Phenotype refers to the morphological, biochemical, physiological, and/or behavioral characteristics of an organism and is a consequence of genetic and environmental interactions. In parallel with advances in genetic analyses, leveraging high-throughput technologies for phenomics has been proposed (7). Deep phenotyping calls for measuring and integrating genomics, transcriptomics, proteomics, metabolomics, cell biology and tissue functioning, and imaging (8) (Figure 1 ). Intermediate phenotypes (or "endophenotypes") are clinical entities associated with the disease but are closer to the pathobiological underpinnings of the disease. Endophenotypes may be more objectively defined than the disease diagnosis and may be shared by a wide spectrum of diseases, potentially linking apparently dissimilar conditions together. The ideal endophenotype is reliably assessed, is stable over time, is associated with the disease of interest, and is at least as heritable as the disease itself (9) . Levels of oxidative stress, endothelial dysfunction, and mitochondrial dysfunction are potential endophenotypes that may be shared among PH, cancer, and systemic vascular disease (10) (11) (12) (13) (14) (15) (16) (17) . Although it is traditional to establish the phenotype by its observable traits and then to search for genetic associations, the genetic or molecular markers can be used to identify the phenotype, that is, reverse phenotyping. In this approach, individuals are distinguished by the genetic marker, and then the distribution of certain traits is assessed (9) . Such analyses in PH have been undertaken, specifically in reference to BMPR2 and ACVRL1 mutations (18, 19) .
Phenotypes
PH is a heterogeneous disorder that may be present with many phenotypes. Here, we organize existing phenotype knowledge and provide information on evaluative methods to identify these and potentially other, new phenotypes. This is certainly not intended to be a complete list of phenotypes but rather to provide examples. It is our hope that this initial Statement will inspire the identification of many other phenotypes as well as refinements of the proposed phenotypes.
Mixed Pre-and Postcapillary PH As many as 25% of patients with mitral stenosis or left heart dysfunction can develop severe PH. This phenomenon of pulmonary vasoconstriction in response to downstream pressure or pulmonary overflow was identified and called "reactive PH" by Paul Wood in 1952, shortly after the introduction of right heart catheterization. These are patients in whom the pulmonary artery (PA) diastolic pressure is elevated out of proportion to the pulmonary capillary wedge pressure (PCWP), suggesting that vasoconstriction or pulmonary arterial remodeling is contributing to the observed increase in PA pressures and vascular resistance. In contrast, group 2 PH, which is not disproportionate, has a minimal gradient between the PA diastolic and wedge pressures.
Although the term "out of proportion" is not clearly defined, based on the Dana Point classification, pulmonary arterial pressure is considered out of proportion (to the left atrial pressure) when the transpulmonary gradient (mean PA pressure -the PCWP) is more than 12 mm Hg or the (PA diastolic -PCWP) is more than 5 mm Hg. These patients also have a PVR greater than 3 Wood units. In contrast to its effectiveness in PAH, epoprostenol increased morbidity and decreased survival in patients with severe left ventricular (LV) systolic failure in the Flolan International Randomized Survival Trial (FIRST). In this trial, the mean LV ejection fraction was less than 17%, the 6-minute walk distance was less than 200 m, and PVR was modestly elevated at about 5 Wood units. Thus, it is not known what role epoprostenol might have in "out of proportion" PH related to left heart disease (20) . At the world conference on PH in Nice, France, the recommendation was to use the term "combined pulmonary hypertension" for those conditions in which the PA pressure was higher than expected in systolic or diastolic heart failure or parenchymal lung disease.
The mechanism of reactive PH and the relative efficacy of PH drugs in the out-of-proportion phenotype of PH are unknown. It is also not clear whether this represents an exaggerated response to left heart disease or reflects concomitant PAH. Evaluation of left heart function (by invasive left and right heart catheterization) and careful assessment of ventricular mass/hypertrophy, valve function, ejection fraction, and most importantly, LV end diastolic pressures before and after volume infusion are needed to identify this phenotype (21) (22) (23) (24) (25) (26) (27) . The value of identifying an out-of-proportion PH phenotype is unclear at present, but future studies may provide insights into how phenotyping will dictate specific beneficial therapies such as optimal use of diuretics and PAH-specific therapies. (31, 32) . In the case of PH associated with idiopathic pulmonary fibrosis, it has been suggested that mechanisms other than hypoxia or accumulated scarring may be important in the pathobiology (33) . However, PH associated with residence at high altitude manifests differently among different ethnic groups and geographic areas, supporting the importance of genetic variability in the response to chronic hypoxia (34, 35) . Importantly, PH in association with underlying lung disease(s) has worse survival than the lung disease alone (30, 36, 37) . The phosphodiesterase-5 inhibitor sildenafil has been studied in small groups of patients with chronic obstructive pulmonary disease without (38) and with (39) PH. Ventilation-perfusion mismatch has been reported, in addition to decreased PVR (39) . However, a controlled trial of sildenafil revealed improved oxygenation in patients with severe idiopathic pulmonary fibrosis (40) . Thus, studies are needed to discover biomarkers to identify which individuals with lung disease or exposure to chronic hypoxia are susceptible to the development of out-of-proportion PH, and to determine effective therapies for this phenotype (41) .
Maladaptive RV Hypertrophy
RV failure is the leading cause of hospitalization in PH (42) . Some patients rapidly develop RV failure whereas others remain stable, despite similar RV hypertrophy and similar RV pressures (43) . Men with PAH have worse RV function at initial presentation compared with women, even after accounting for severity of PAH (44) . Moreover, certain PH subtypes have worse outcomes associated with RV deterioration (e.g., scleroderma) (45, 46) than idiopathic PAH, whereas other forms with preserved RV function have a better prognosis, for example, Eisenmenger's syndrome (47) . These prognostic differences likely relate to phenotypic differences in the response of the RV to pressure-volume overload, which can broadly be classified as adaptive or maladaptive RVH.
The adaptive phenotype is manifest as a concentric, RV hypertrophy with minimal dilation or fibrosis and relatively preserved ejection fraction. Emerging pathophysiological concepts for the basis of the maladaptive phenotype include quantitative and qualitative differences in reactivation of the fetal gene package, RV ischemia (macro-and/or microvascular), chamber-specific activation of the adrenergic system (48), RV-specific dysregulation of key enzymes (e.g., phosphodiesterase-5 [49] and pyruvate dehydrogenase [13] ), metabolic changes that favor glycolysis over glucose oxidation (50) , and RV fibrosis.
Emerging rodent and human data suggest the maladaptive RVH phenotype can be identified by fluorodeoxyglucose positron emission tomography ( 18 F-FDG PET, to quantify ischemia and glycolytic metabolism) and cardiac magnetic resonance imaging (MRI) (to quantify volumes, function, and fibrosis) (see Table  E3 in the online supplement).
18 F-FDG PET images the increased glucose uptake via the glucose transporter that supports glycolysis-based metabolism in maladaptive RVH. 18 F-FDG PET signals are increased in Figure 1 . Deep phenotyping calls for measuring and integrating genomics, transcriptomics, proteomics, metabolomics, cell biology and tissue functioning, and imaging. High-throughput and large-scale measurements are emerging as epidemiological tools, with tools for genetic measurements leading the way. Genomics is currently being used in the form of genome-wide association studies, and large-scale candidate genotyping is starting to be done. (57) . Alternatively, RV ischemia in PH may result from reduced perfusion pressure due to RV hypertension (57, 58) and/or rarefaction of the microvasculature (59) . Various biomarkers are associated with the maladaptive phenotype including prolongation of the QTc interval on ECG (60) and elevation of brain natriuretic peptide (61) . RV ischemia, suggested by elevations of plasma troponin, also portends a worse prognosis (62, 63) . Studies are needed to understand the maladaptive phenotype and to determine the value of therapeutic interventions on blood flow, O 2 consumption, and/or metabolism. In a rare disease (such as group 1 PH) such studies of the RV phenotype are possible only if the study groups are precisely defined, allowing recruitment of a homogeneous cohort. In general, there is a need to expand hemodynamic phenotyping for PH. See Table E3 for a more detailed discussion of RV phenotyping.
Connective Tissue Disease-associated PH
The prevalence of PH in connective tissue diseases has been estimated on the basis essentially of echocardiographic studies except for systemic sclerosis (SSc), in which PH was assessed, in more recent studies, on the basis of strict hemodynamic criteria (64, 65) . PH can be associated with systemic lupus erythematosus (prevalence, 0.5-14%), mixed connective tissue disease (prevalence, z50% as assessed by echocardiographic criteria [64] ), rheumatoid arthritis, primary Sjögren's disease, and SSc (prevalence, 8-12%) (65) . Pulmonary manifestations of SSc include pulmonary vascular diseases such as PH and pulmonary veno-occlusive disease, as well as interstitial lung disease. PH in patients with SSc worsens survival (66, 67) , and after interstitial lung disease is the leading cause of mortality in SSc (68) (69) (70) . Patients with SSc-PH are predominantly women, have limited but also diffuse SSc, are older, and have seemingly less severe hemodynamic impairment compared with idiopathic PH (71) but tend to have depressed RV function (72, 73) and diastolic dysfunction (74) , and pulmonary venous involvement (75) . They have more severe hormonal and metabolic dysfunction (e.g., elevated N-terminal brain natriuretic peptide [76, 77] and hyponatremia [78] ), which correlates with survival.
Pulmonary veno-occlusive disease in SSc-PAH is characterized by intimal proliferation and fibrosis of the intrapulmonary veins and venules in addition to involvement of the arteriolar bed (75, 79) . Typically, patients with isolated pulmonary vascular disease (PAH) are more likely to present with limited SSc disease and develop PH after a duration of 10-15 years (80). In contrast, patients with diffuse SSc are at greater risk of developing interstitial lung disease and PH in the context of chronic pulmonary disease and/or hypoxia (81) . However, patients with limited or diffuse disease may present at any stage in the course of their disease with PH, whether associated or not with interstitial lung disease (82) .
From a phenotypic standpoint, patients with isolated PAH belong to group 1 PAH, whereas patients with PH and interstitial lung disease fall into group 3 PH (83). Median survival is less than 4 years for patients with SSc-PAH, which is significantly lower than for patients with idiopathic PAH (71) . Patients with SSc with interstitial lung disease alone have a median survival of 5-8 years (84); however, survival is significantly worse in patients with SSc with interstitial lung disease and PH (1-, 2-, and 3-yr survival of 82, 46, and 39%, respectively [85] ). Considering the overall impact on survival (70) , studies are needed to phenotype patients with connective tissue diseases and to evaluate therapies on the basis of phenotypes.
Portopulmonary Hypertension
Prospective screening transthoracic echocardiography has documented that approximately 10% of liver transplant candidates with liver cirrhosis and portal hypertension have RV systolic pressure greater than 50 mm Hg (86) . Right heart catheterization in such patients further distinguishes portopulmonary hypertension (POPH) from hyperdynamic (high flow) circulatory states commonly seen with portal hypertension, as well as pulmonary venous hypertension due to excess volume and heart failure (systolic and/or diastolic) that may complicate liver disorders such as alcoholic liver disease and hemochromatosis. Within the POPH group, liver transplantation can result in normalization of pulmonary hemodynamics and liberation from PH medications in highly selected patients that fulfill standardized hemodynamic response criteria (mPAPs , 35 mm Hg; PVR , 400 dyn$s$cm -5 ) (86) . Studies have addressed the frequency and outcomes of POPH and selected patients with POPH who underwent liver transplantation (87) (88) (89) (90) . Further phenotyping is needed to identify factors that influence and distinguish various outcomes, for example, mortality, hospitalization, treatment change, and transplant effect (88, 91, 92) (Tables E1  and E2 ). Studies are needed to determine the specific circulating mediator(s) and/ or genetic predisposition interactions that predispose to POPH, the correlates of pulmonary hemodynamic resolution after liver transplantation, whether resolution of pathology is associated with hemodynamic normalization, and whether such normalization is sustained over time.
HIV-associated PAH
HIV infection increases the risk of developing PAH regardless of the route of infection, the stage of HIV infection, and the degree of immunodeficiency (93-100). Importantly, coexisting risk factors, such as illicit drug use and chronic liver disease, add to the complexity of this phenotype. The prevalence of PAH is approximately 0.5% in HIV-infected individuals (.1,000-fold higher than the prevalence of idiopathic PH in the general population) (93, 99) . Modern HIV management with highly active antiretroviral therapy (HAART) has presumably resulted in improved survival and decreased incidence of HIV-PAH. Taken together, these effects on survival and incidence have resulted in stable PAH prevalence in HIV-infected AMERICAN THORACIC SOCIETY DOCUMENTS patients (97, 100, 101) . However, when PAH is present, patients with HIV are more likely to die of PAH rather than of other HIV complications, emphasizing the clinical relevance of pulmonary vascular involvement in that setting (92) .
In the absence of specific recommendations, treatment of HIV-PAH follows guidelines for treatment of idiopathic PAH together with HAART (97, 100, 101) . On multivariate analysis, a cardiac index greater than 2.8 L/minute/ m 2 and a CD4 1 lymphocyte count greater than 200 cells/ml were independent predictors of survival (99, 100) . Interestingly, cases of reversible disease have been identified in patients with HIV-PAH treated with HAART and PAHspecific therapies (100). This finding together with the decreased incidence of HIV-PAH in the modern management era may indicate that aggressive management improves outcomes in this patient population. Further studies are needed to understand the underlying reasons of improved outcomes in these patients, which may reveal treatments applicable to other PH phenotypes.
PH in Elderly Individuals
PH occurs at both extremes of life, in the pediatric population (102) and in the elderly (103) , with distinctive clinical presentations and associations in the elderly age group (see the online supplement). In a retrospective series (104) of elderly with PH, PCWP was more frequently greater than 15 mm Hg than in those more than 65 years of age. The higher wedge pressure in the elderly may reflect a higher incidence of diastolic LV dysfunction, pulmonary venous hypertension, or age-related LV diastolic stiffness. In support of age-related pulmonary vascular stiffening, age-related increases in PA pressures were reported in a large cohort study of the general population concomitant with age-related increases in systemic systolic blood pressure (105) . Thus, there is a need to better understand the role of pulmonary vascular elastance in the development of PH in the elderly and whether this is invariably associated with systemic vascular stiffening and LV diastolic dysfunction. Studies are needed to develop noninvasive testing to assess pulmonary vascular impedance and elastance and to determine the effect(s) of therapies on both pulmonary vascular elastance and resistance.
PAH in Children
Task forces have emphasized the importance of distinct phenotyping of PH in childhood because of specific causes, the influence of growth and development, and concern regarding long-term outcomes with therapy. This topic is covered in detail in the online supplement.
Metabolic Syndrome
Metabolic syndrome is a cluster of risk factors for atherosclerosis including increased fasting glucose, elevated blood pressure and triglyceride levels, reduced high-density lipoprotein cholesterol, and increased waist circumference. Adults with PH may also present with characteristics of the metabolic syndrome. Features of metabolic syndrome were more common in patients with pulmonary venous hypertension in one study (21) . The Multi-Ethnic Study of Atherosclerosis (MESA)-RV study found a greater RV mass, end-diastolic volume and RV stroke volume, and lower RV ejection fraction in obese, as compared with lean, participants (106) . Although this suggests that obese individuals might have increased RV afterload, it is also possible that increased blood volume, hormonal effects, or other effects of obesity have adverse effects on the RV. In addition, a few studies have found that features of metabolic syndrome in patients with group 1 PAH were associated with worse survival (107, 108) and worse functional status (108) independent of other cardiovascular risk factors, insulin resistance, and severity of PH.
Because patients with PH have a high incidence of unrecognized glucose intolerance (109) , it is possible that metabolic syndrome is not limited to patients with pulmonary venous hypertension, but is also a factor in the phenotype of group 1 PH. Whether the poorer prognosis in patients with PH with metabolic syndrome is just an effect of the comorbidity or a direct effect of the pathobiology of PH is not currently clear and needs further study.
Studies are also needed to define the incidence of metabolic syndrome in PH, the effects on survival, response to PAH-specific therapy, or PVR and elastance.
Long-Term Survivors
In the current therapeutic era, PAH remains a progressive, fatal disease (110) (111) (112) . In a cohort of 674 patients with incident and prevalent PAH recruited in France in 2002-2003, 1-, 2-, and 3-year survival rates were 87% (95% confidence interval, 84-90%), 76%, and 67% (112), respectively. Registries consistently show better survival among females, younger patients, and in patients in New York Heart Association functional class I or II (110) (111) (112) . Survival is better in prevalent cohorts, as compared with incident, emphasizing the fact that a survivor bias exists in prevalent populations (112, 113) . It is assumed that better outcomes in mixed incident-prevalent populations relate to the enrichment of prevalent cohorts with patients who have preserved RV function and/or patients with a stronger response to PAH management (112) . Better 3-year survival rates are observed in PAH associated with congenital heart diseases, whereas SScassociated PAH cohorts have worse survival, highlighting the influence of associated conditions on PAH outcomes (111) (112) (113) . In idiopathic, heritable, and anorexigen-induced PH, mortality is most closely associated with male sex, RV function, and exercise limitation (110, 112) . Other characteristics such as response to therapies are associated with long-term outcomes. This is particularly true in patients responding to acute vasodilator challenge (114, 115) .
Besides vasodilator responders, better long-term survival rates are consistently observed in patients reaching near normal hemodynamic parameters with management, including patients with HIV and systemic lupus erythematosus or mixed connective tissue diseases (100, (114) (115) (116) (117) . Improved outcome after successful endarterectomy for chronic thromboembolic PH supports the notion that correcting PVR allows marked improvements in survival (118) . On the other hand, better survival rates are observed in patients undergoing therapy and who do not achieve hemodynamic normalization but maintain a normal cardiac output and preserved exercise capacity, which emphasizes the relevance of adaptive RV phenotypes to PH outcomes (111, 116) . Studies are needed to identify phenotypes with long-term survival and the underlying mechanisms so that therapies might be strategically developed for those patients with more aggressive disease. Definition of abbreviations: 3D = three-dimensional; AHI = apnea-hypopnea index; ANA = anti-nuclear antibody; BP = blood pressure; CO = cardiac output; CRP = C-reactive protein; CT = computed tomography; CXR = chest X-ray; DL CO = diffusion lung capacity for carbon monoxide; echo = echocardiography; HDL = high-density lipoprotein; LAE = left atrial enlargement; LFT = liver function tests; LVEDP = left ventricular end-diastolic pressure; LVEF = left ventricular ejection fraction; MRI = magnetic resonance imaging; PA = pulmonary artery; PAM = pulmonary artery mean; PAP = pulmonary artery pressure; PAOP = pulmonary artery occlusion pressure; PAP = pulmonary artery pressure; PBMC = peripheral blood mononuclear cell; PET = positron emission tomography; PSG = polysomnogram; PVR = pulmonary vascular resistance; RV = right ventricular; RVE = right ventricular enlargement; RVH = right ventricular hypertrophy; RVSP = right ventricular systolic pressure; SNPs = single-nucleotide polymorphisms; TP = transpulmonary; vWF = von Willebrand factor. Note: Table E3 provides an example of how this phenotyping approach can be used to identify and characterize a specific (in this case maladaptive RV) phenotype. Table E4 provides examples of data used to identify the phenotype examples discussed in this document.
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AMERICAN THORACIC SOCIETY DOCUMENTS Summary and Conclusions
This document lays the framework to address a pressing need to develop accurate phenotyping in PH. As our understanding of the disease advances and as innovative evaluative tools are developed for imaging, hemodynamics, and biomarkers of disease, phenotypes will be developed, expanded, and refined (Table 2) . Prospective standardization of approach, even for simple and straightforward evaluative measures, will be essential to establishing valid phenotypes. Strategies such as written protocols and standard operating procedures, standardization across study sites against reference methods, and quality assurance and quality control are critical elements for phenotyping studies, which can minimize technical and interpretive variability, so that the resulting variance is mostly biological and informative. Accurate phenotyping of PH can be used in research studies to increase the homogeneity of study cohorts. Once the ability of the phenotypes to predict outcomes has been validated, phenotyping may also be useful for determining prognosis and guiding treatment. This important next step in PH patient care can optimally be addressed through a consortium of study sites with well-defined goals, tasks, and structure. Planning and support for such a consortium could include the National Institutes of Health and the U.S. Food and Drug Administration, with industry and foundation partnerships. The tremendously rapid pace of development of new therapies has led to better patient outcomes, and the future opportunity to apply the wide array of medications so that patients can live longer and more satisfying lives. Definition of phenotypes will enable us to test whether selective targeting of care can achieve this goal. n This official Statement was prepared by an ad hoc committee of the Pulmonary Circulation (PC) Assembly of the American Thoracic Society.
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